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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a pneumatic tire reduced in mold 
cost, efficiently molded even when a tread is constituted of a combination 
of a plurality of kinds of rubbers and constituted so as to obtain high 
uniformity and high speed durability. 

SOLUTION: A carcass layer is provided between a pair of left and right 
bead parts 3 and a belt layer is arranged on the outer periphery of the 
carcass layer to mold a vulcanized or unvulcanized tire casing Tb and a 
plurality of kinds of strip-like unvulcanized rubbers ml, m2 mutually 
different in physical properties are wound around the outer peripheral 
surface of the tire casing Tb a plurality of times to form a laminated 
rubber F as an endless annular tread rubber. By this constitution, a green 
tire G is molded and subsequently vulcanized. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture method of the pneumatic tire which fabricates a green tire and vulcanizes this green tire by 
constructing across a carcass layer between the bead sections of a right-and-left couple, fabricating vulcanization 
ending [ which has arranged the belt layer on the periphery of this carcass layer ], or tire casing of semi-cure, twisting 
the unvulcanized rubber of two or more kinds of strips from which physical properties differ mutually in the peripheral 
face of this tire casing two or more times, respectively, and forming laminating rubber as endless annular tread rubber. 
[Claim 2] The manufacture method of the pneumatic tire according to claim 1 which twists two or more unvulcanized 
rubbers of two or more aforementioned kinds of strips around a layer one by one on the peripheral face of the 
aforementioned tire casing, respectively, and forms the innermost layer as an adhesion rubber layer. 
[Claim 3] The manufacture method of the pneumatic tire according to claim 1 or 2 which twists the unvulcanized 
rubber of a strip at least 1 round along the plane-of-composition edge of the aforementioned tire casing and laminating 
rubber, and forms an enveloping layer. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention - the manufacture method of a pneumatic tire being 
concerned -- further - detailed - metal mold — it is related with the manufacture method of a pneumatic tire that 
advanced tire uniformity and advanced high-speed endurance can be acquired, fitting curtailment of costs, and the 
rubber physical properties of tread rubber to a high military requirement 
[0002] 

[Description of the Prior Art] A pneumatic tire sticks each non-vulcanized tire composition member, fabricates a green 
tire, puts it into metal mold, carries out vulcanization fabrication, and it is made to manufacture it generally. In this 
vulcanization fabrication, mold attachment of the tread pattern of the shape of a quirk designed so that the military 
requirement might be demonstrated for every tire type is carried out at the tread. 

[0003] However, the manufacturing cost of metal mold became high and the thing from which demand characteristics 
differs variously in this way and for which much metal mold is prepared for every tire type had become the cause 
which makes the manufacturing cost of a tire high. Moreover, in order to make the optimal grip nature, abrasion 
resistance, rolling resistance, etc., there are some which are fabricated using two or more kinds of rubber compounds in 
a tread. When using two or more kinds of such rubber compounds, lamination and since it cut it subsequently to a tread 
circumference and was made to twist around tire casing, there was a problem of taking time and effort very much, 
beforehand about each band-like rubber material. 

[0004] Furthermore, with the conventional tire, there was a problem that twist the band-like rubber material of fixed 
length around tire casing, may produce excess and deficiency in a joint and it reduces the uniformity of a tire according 
to a size error since it is formed so that both ends may be joined as the tread mentioned above, and high-speed 
endurance fell with the fall of the uniformity. 
[0005] 

[Problem(s) to be Solved by the Invention] the purpose of this invention — metal mold ~ while reducing costs, even 
when it constitutes a tread from combination of two or more kinds of rubber, it is in offering the manufacture method 
of the pneumatic tire which it fabricates efficiently and can acquire advanced uniformity and advanced high-speed 
endurance 
[0006] 

[Means for Solving the Problem] this invention which attains the above-mentioned purpose constructs across a carcass 
layer between the bead sections of a right-and-left couple. Vulcanization ending [ which has arranged the belt layer on 
the periphery of this carcass layer ], or tire casing of semi-cure is fabricated. By twisting around the peripheral face of 
this tire casing the unvulcanized rubber of two or more kinds of strips from which physical properties differ mutually 
two or more times, respectively, and forming laminating rubber as endless annular tread rubber, a green tire is 
fabricated and it is characterized by vulcanizing this green tire. 

[0007] Thus, in order to make it the green tire which prepared tire casing in the state of vulcanization ending or semi- 
cure beforehand, and united laminating rubber with this and to carry out vulcanization fabrication, vulcanization 
fabrication of the green tire - public funds ~ since vulcanization fabrication is possible and the structure can moreover 
be simplified rather than the metal mold of the conventional division formula it to be **, if there is even metal mold 
which fabricates only a tread pattern as type — metal mold - costs are sharply reducible 

[0008] And in order to twist these around a tire casing peripheral face and to form tread rubber using the unvulcanized 
rubber of two or more kinds of strips from which physical properties differ in fabricating a tread from the combination 
of two or more kinds of rubber, a prior complicated lamination process becomes unnecessary like before, and it 
becomes possible to fabricate simply efficiently. Moreover, since a tread is formed annularly endless by twisting the 
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unvulcanized rubber of a strip two or more times, the junction part of it can be lost to a tire hoop direction, it can 

improve the uniformity of a tire, and can improve high-speed endurance in connection with it. 

[0009] In this invention, although tire casing is prepared for vulcanization ending or a semi-cure state, it unites with 

non- vulcanized laminating rubber at least, semi-cure means what was vulcanized to the grade which tire casing does 

not deform when carrying out vulcanization fabrication, and full vulcanization vulcanizes it 80% or more. 

[0010] 

[Embodiments of the Invention] Hereafter, it explains in detail, referring to an attached drawing about the composition 
of this invention. Drawin g 1 shows an example of the pneumatic tire manufactured by the method of this invention, 
and is the tire casing Tb. The adhesion rubber layer 10 is minded and it is the endless annular tread Tc. It is joined and 
constituted. 

[001 1] Endless annular tread Tc The tread pattern which becomes the peripheral face of tread rubber 1 from major 
groove 2 grade is formed. On the other hand, tire casing Tb Connect [ section / bead / 3 / on either side ], and the 
sidewall section 4 on either side is installed in the direction outside of the diameter of a tire. One layer of carcass layers 
5 which carried out orientation of the reinforcement code in the direction of a radial is arranged in the inside. As a bead 
filler 7 is put between the surroundings of the beat core 6 of right and left of the both-ends 5A, it is made to turn up 
outside from the tire inside. Furthermore, while making a reinforcement code incline to a tire hoop direction in the 
periphery side of the carcass layer 5, between layers, the two-layer belt layer 8 it was made to cross mutually is 
arranged, and it is constituted. In addition, CL is the tire center line passing through a tire equatorial plane. 
[0012] According to this invention, the pneumatic tire of the above-mentioned composition is manufactured according 
to the following processes. First, vulcanization fabrication of the non-vulcanized tire casing is carried out, and it is the 
tire casing Tb of vulcanization ending or semi-cure. It prepares. Non- vulcanized tire casing Tb It is fabricated like the 
forming cycle of the green tire in the well-known tire manufacture method. 

[0013] For example, after twisting the carcass layer by which rubberizing of the unvulcanized rubber was carried out to 
forming drum lifting and setting a bead core to the both ends, the both ends are turned up and the unvulcanized rubber 
of the sidewall section is stuck further. Subsequently, after it makes the crosswise center section **** and cross-section 
horseshoe shape makes it in a circle, non- vulcanized tire casing is obtained by preparing a non- vulcanized belt layer on 
a carcass layer periphery. Vulcanization ending [ which vulcanizes this using the metal mold which carries out mold 
attachment of the sidewall section, and has a pattern in the sidewall section 4 ], or tire casing Tb of semi-cure It can 
obtain. 

[0014] Subsequently, vulcanization ending [ which was prepared as mentioned above ] or tire casing Tb of semi-cure 
The tread Tc which becomes a peripheral face from the combination of the rubber from which two or more kinds of 
properties differ is formed. This tread Tc The unvulcanized rubber of two or more kinds of strips from which physical 
properties differ is twisted two or more times, and it is formed in endless annular laminating rubber, and is this tread 
Tc. A green tire is fabricated by formation. That is, as shown in drawing 2 (a), it is the tire casing Tb. Making it rotate 
around a tire shaft (the drum which attached the tire casing Tb and which is not illustrated is rotated) the peripheral 
face 1 1 top - this operation gestalt - regurgitation nozzles XI and X2 of two sets of the injection extruders Ml and 
M2 from, while extruding directly the unvulcanized rubbers ml and m2 of the strip from which physical properties 
differ, respectively It twists around a hoop direction in layers, it combines with it, and they are each regurgitation 
nozzles XI and X2. By carrying out drum-lifting movement (it moving in accordance with a tire shaft), a center- 
section side as drawing 2 (b) shows forms the endless laminating rubber F in a circle which becomes thick, and 
fabricates the green tire G. 

[0015] It breathes out simultaneously as mentioned above and winding of two or more strip unvulcanized rubbers is the 
tire casing Tb. Whenever it finishes rolling in layers the unvulcanized rubber of one kind besides the method held 
while making it mix in a top of strip, the following unvulcanized rubber is twisted one by one, and you may make it 
twist around two or more layers. What is necessary is just to adopt the rubber of a high grip property, wear-resistant 
rubber, the rubber of low rolling nature, the rubber from which electric resistance differs as two or more kinds of 
rubber according to demand characteristics. 

[0016] It is the tire casing Tb as mentioned above. Since the laminating rubber formed in a tire casing periphery has 
not been vulcanized in twisting an unvulcanized rubber and fabricating a green tire, although it is not necessary to 
necessarily form the adhesion rubber layer 10 in the plane of composition, interposing is desirable in order to paste 
both up firmly. They are two or more sets of the injection extruders Ml and M2 preferably used for forming laminating 
rubber although it was common to have stuck a non- vulcanized rubber sheet as a method of forming the adhesion 
rubber layer 10... It is good to use one set. 

[0017] For example, regurgitation nozzle XI of the injection extruder Ml It is the tire casing Tb by extruding the 
unvulcanized rubber ml of a strip continuously, and carrying out multiple-times winding. On a periphery, according to 
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the width of face, it twists annularly without a crevice directly, and the adhesion rubber layer 10 is formed, this rubber 
layer 10 periphery top — the injection extruder M2 — the regurgitation nozzle of ... the unvulcanized rubber m2 of a 
strip ... is extruded continuously, multiple-times winding is carried out, a tread is formed, and the green tire G is 
fabricated Since it is difficult to make the curved surface of a tire casing periphery follow when the adhesion rubber 
layer 10 is formed by attachment of a non- vulcanized rubber sheet, although a wrinkle is generated, air is involved in 
between the wrinkle and it becomes easy to cause an adhesive agent and a uniformity fall, according to the above- 
mentioned strip volume, it becomes possible to suppress these faults sharply. 

[001 8] The above-mentioned tire casing Tb You may make it apply polishing and cement to the peripheral face which 
is an adhesion front face if needed. The green tire G fabricated as mentioned above is the tire casing Tb of 
vulcanization ending or semi-cure with the state. It is easy to form a level difference in the plane-of-composition edge 
12 with non- vulcanized laminating rubber F. For this reason, preferably, rotating the green tire G, as shown in drawin g 
3 , appearance can be improved by twisting unvulcanized-rubber n of a strip around the plane-of-composition edge 12 
at least 1 round from regurgitation nozzle 13a of the injection extruder 13, and forming an enveloping layer 14. 
[0019] As shown in drawin g 4 , rim **** is carried out by Rim R, and the green tire G formed as mentioned above is 
the tire casing Tb. After giving predetermined internal pressure inside and stabilizing a gestalt, the pneumatic tire of 
drawing, 1 can be obtained by putting the dies body 20 of the division formula which equipped the inside with slot 
fabrication edge 20a on laminating rubber, heating this in oven and carrying out vulcanization fabrication. Metal mold 
requires only the dies body 20 that casts tread rubber 1, the pattern of the sidewall section 4 is not [ how ] scrupulous, 
and the metal mold which fabricates the sidewall section 4 is unnecessary. 

[0020] Thus, at this invention, it is the tire casing Tb of vulcanization ending or semi-cure. Since fabricate, non- 
vulcanized laminating rubber is made to unite with this and the green tire G is formed, it is not necessary to carry out 
mold attachment of the side pattern at the time of vulcanization fabrication of the green tire, therefore, vulcanization 
fabrication of a green tire ~ public funds ~ what is necessary is to arrange as type, only the dies body 20 of the division 
formula which fabricates a tread, as shown in drawing 4 therefore - since structure of ** which does not need to 
prepare the metal mold for tire casing, and the dies body 20 which fabricates a complicated tread pattern can be sharply 
made simpleer than the thing of the conventional division formula to two or more kinds of tires — metal mold - costs 
can be reduced sharply 

[0021] Moreover, since the unvulcanized rubber of a strip is twisted around a tire casing peripheral face, respectively 
and a tread is formed in carrying out tread formation from two or more kinds of rubber from which physical properties 
differ, the troublesome process for sticking beforehand like before, before fabricating two or more rubber material 
becomes unnecessary, and can improve productivity remarkably. Moreover, it is the tire casing Tb about the 
unvulcanized rubber of a strip by the injection extruder in tread rubber 1 . Since [ which does not have beam laminating 
rubber F with a multiple-times volume to a joint in a peripheral face ] it forms in a circle, good uniformity can be 
obtained and high high-speed endurance can be acquired by improvement in uniformity. 

[0022] Although this invention showed the example which manufactures the pneumatic tire which formed two layers 
of belt layers 8 in the tire periphery side of the carcass layer 5 in the above-mentioned operation form, it is not limited 
to it, and it is the precure tread Tc. The structure of tire casing which constitutes the portion of an except cannot be 
overemphasized by that it can change suitably if needed, moreover, the unvulcanized rubbers ml and m2 of the above- 
mentioned strip ... the above-mentioned operation form - the injection extruders Ml and M2 — although extruded to 
the direct coated side by ... on the way — it is alike, and it extrudes indirectly and you may make it apply through guide 
members, such as a roller 
[0023] 

[Example] It is tire size 195 / 70R14 this invention tire which carried out vulcanization fabrication of the green tire 
which has the tread which twists around a tire casing peripheral face [ finishing / vulcanization ] the unvulcanized 
rubber of two kinds of strips from which physical properties differ two or more times one by one, and by which was 
carried out in common by 91H, and the laminating of the rubber was carried out to inside-and-outside two-layer, It is 
made the laminating sheet which stuck beforehand two kinds of same non-vulcanized rubber sheet material as the 
above according to the conventional method. After cutting it to the length of a tread circumference, it twisted around 
non-vulcanized tire casing, the green tire which carried out the splice of the ends and formed the tread was fabricated, 
and the tire was produced conventionally which carried out vulcanization fabrication of it, respectively. 
[0024] The rim of rim size 14x5 1/2 J J was equipped with both [ these ] the examination tire, and according to the 
measurement conditions shown below, when the evaluation examination of uniformity and high-speed endurance was 
performed, the result shown in Table 1 was obtained, moreover, the metal mold of both the examination tire — when 
asked for costs, the result shown in Table 1 was obtained 

Uniformity JASO It carried out based on C607 "the uniformity test method of the tire for automobiles", and the index 
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number set to 100 estimated the result for the tire conventionally. Uniformity is excellent, so that the value is large. 
1 707mm of diameters of a high-speed endurance drum — JIS every after D-4230 and a JIS high-speed durability test 
end and 30 minutes —10 km/hr every — speed — the transit time until it adds and destroys was measured, and the index 
number set to 100 estimated the result for the tire conventionally High-speed endurance is excellent, so that the value is 
large. 

metal mold — the metal mold needed when manufacturing the 1000 amounts of costs Japanese ~ costs were calculated, 
respectively and the index number set to 100 estimated the costs which required the result when a tire was 
manufactured conventionally so that the value is small ~ metal mold — costs are cut down and a cheap thing is shown 
in addition, the metal mold which casts a side pattern by this invention — although costs are also included, the costs of 
an extruder are removing 
[0025] 
[Table 1] 
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clear from Table 1 ~ as - this invention tire - metal mold - it turns out that the uniformity which could reduce costs 

and was conventionally superior to the tire, and high-speed endurance can be shown 

[0026] 

[Effect of the Invention] since the manufacture method of the pneumatic tire of this invention carries out vulcanization 
fabrication of the tire casing beforehand as mentioned above, the green tire which twisted the unvulcanized rubber of 
two or more kinds of strips from which physical properties differ in the tire casing peripheral face, and formed the 
tread in one is fabricated and vulcanization fabrication of it is carried out ~ metal mold ~ even when cutting down 
costs and forming a tread from the combination of two or more kinds of rubber, it can manufacture efficiently 
Moreover, since TORETTOGOMU consists of laminating rubber which twists the unvulcanized rubber extruded to the 
strip two or more times on a tire casing peripheral face, and does not have a joint and which was made annular endless, 
good uniformity is obtained and it can secure high high-speed endurance in connection with it. 
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ABSTRACT : PROBLEM TO BE SOLVED: To produce a pneumatic tire reduced in mold cost, efficiently 
molded even when a tread is constituted of a combination of a plurality of kinds of rubbers 
and constituted so as to obtain high uniformity and high speed durability. 

SOLUTION: A carcass layer is provided between a pair of left and right bead parts 3 and a 
belt layer is arranged on the outer periphery of the carcass layer to mold a vulcanized or 
unvulcanized tire casing Tb and a plurality of kinds of strip-like unvulcanized rubbers ml , 
m2 mutually different in physical properties are wound around the outer peripheral surface 
of the tire casing Tb a plurality of times to form a laminated rubber F as an endless 
annular tread rubber. By this constitution, a green tire G is molded and subsequently 
vulcanized. 
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